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==========

In this paper all groups are finite. Let *G* be a finite group and let Irr(*G*) be the set of all irreducible characters of *G*. Denote by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$${\mathrm {cd}}(G)=\{\chi (1):\chi \in {\mathrm {Irr}}(G)\}$$\end{document}$ the set of character degrees of *G*.

The graph $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Gamma (G)$$\end{document}$ is called *character degree graph* whose vertices are the prime divisors of character degrees of the group *G* and two vertices *p* and *q* are joined by an edge if *pq* divides some character degree of *G* (Manz et al. [@CR7]). Khosravi et al. ([@CR4]) proved that the group $\documentclass[12pt]{minimal}
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                \begin{document}$$\Gamma (L_3(4))$$\end{document}$ has neither an edge between 2 and 3 nor an edge between 2 and 7.

We know from Khosravi et al. ([@CR3]), that the linear groups $\documentclass[12pt]{minimal}
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**Main Theorem** Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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Some preliminary results {#Sec2}
========================

In this section, we give some lemmas to prove the main theorem.

**Lemma 1** {#FPar1}
-----------
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**Lemma 3** {#FPar3}
-----------
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**Lemma 4** {#FPar4}
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We also need the structure of non-abelian simple group whose largest prime divisor is less than 7.

**Lemma 5** {#FPar5}
-----------

(Zavarnitsine [@CR12]) *If S is a finite non-abelian simple group such that*$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\pi (S)\subseteq \{2,3,5,7\}$$\end{document}$*, then S is isomorphic to one of the following simple groups in Table* [1](#Tab1){ref-type="table"}.
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In this section, we give the proof of main theorem.

**The proof of Main Theorem**

*Proof* {#FPar6}
-------
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**Corollary** {#FPar7}
-------------
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*Proof* {#FPar8}
-------

We know from Conway et al. ([@CR1], p. 23), that $\documentclass[12pt]{minimal}
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